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Specification 

1. Title of the Utility Model 
Honeycomb-Shaped Filter Element 

2. Claims 

A honeycomb-shaped filter element, wherein a flat filter member and an 
undulating filter member are wound around a center pipe in scroll-like fashion, 
the obverse surface of both filter materials bonded together by the application of 
a sealing adhesive along the edges of the undulating filter member and the 
application of an adhesive at several places along the ridge lines of the various 
crest portions, and the reverse surface of both filter materials bonded together by 
the application of a sealing adhesive along the edges of the undulating filter 
member and the application of an adhesive at several places along the ridge 
lines of the various trough portions, and wherein the interval between the 
bonding positions along the ridge lines of the crest portions and trough portions 
of the obverse surface and reverse surface of the filter materials ranges between 
20 mm and 30 mm. 



3. Detailed Description of the Utility Model 
(Industrial Field of Application) 
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The present utility model relates to a honeycomb-shaped filter element used 
primarily in air filters in which a flat filter member and an undulating filter member 
are wound around a center pipe in scroll-like fashion. 

(Prior Art) 

Honeycomb-shaped filter elements (e) usually consist of a flat filter member and 
an undulating filter member made out of filter paper. The construction method 
will now be summarized with reference to FIG 4 (a) and FIG 4 (b). First, as 
shown in FIG 4 (a), the flat filter member 1 and the undulating filter member 2 
are arranged so that they face each other, and one edge of the surface of the 
undulating filter member 2 facing the other member (the obverse surface) is filled 
with a sealing adhesive 3 (such as a vinyl chloride-based adhesive) using an 
adhesive gun. At the same time, spots of a quickly drying adhesive 4 (such as a 
vinyl acetate-based adhesive) are applied along the ridge of the crest portions 
excluding the sealed portion as the members 1 , 2 are rolled up. Next, as shown 
in FIG 4 (b), one edge of the bonded undulating filter member 2 on the surface 
opposite the one described above (the reverse surface) is filled with a sealing 
adhesive 3, and spots of a quickly drying adhesive 4 are applied along the ridge 
of the trough portions excluding the sealed portion. The integrated filter element 
is wound in scroll-like fashion around a center pipe 5 with one edge of the 
undulating filter member being sealed. 

A filter element (e) is thus formed in which one edge is sealed with a sealing 
adhesive 3 leaving a plurality of channels open on the other side widthwise and 
in which both the obverse and reverse surfaces of the flat filter member 1 and 
the undulating filter member 2 are bonded to each other along the ridges of the 
crest portions. 

In addition, a steel support ring 6 is placed on the top edge of the filter element 
(e) and another support ring 6 and elastic packing 7 are placed on the other 



3 



edge before being housed in a cup-shaped container (a) for use. A cover (b) is 
then attached, and the container (a) and the cover (b) are fastened by placing 
several clips (c) around the edge. 

(Problem Solved by the Utility Model) 



The obverse and reverse surfaces of the flat filter member 1 and undulating filter 
member 2 constituting the filter element are attached to each other by applying 
spots of adhesive at certain intervals along the ridge line of the crest and trough 
sections of the undulating filter member 2. Because the present interval in filter 
elements of the prior art is a relatively large 50 mm to 60 mm, the buckling 
strength of these filter elements is inadequate. When the element is placed 
inside the container (a), the cover (b) is attached, and the edges fastened using 
clips (c), the pressure applied to the periphery of the filter members causes the 
center to bulge laterally, the bonded portions to pull apart, and the filtering 
function to decrease. 

However, when the bonded sections of the filter members 1, 2 are increased to 
strengthen the filter element, the effective filtering area of the filter members and 
the longevity of the filter are reduced. 

The purpose of the present utility model is to provide a long-lasting filter element 
with high buckling strength by bonding both the obverse and reverse surfaces of 
the flat filter member and undulating filter member at the appropriate interval. 

(Means of Solving the Problem) 

The present utility model solves this problem by providing a honeycomb-shaped 
filter element, wherein a flat filter member and an undulating filter member are 
wound around a center pipe in scroll-like fashion, the obverse surface of both 
filter materials bonded together by the application of a sealing adhesive along 
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the edges of the undulating filter member and the application of an adhesive at 
several places along the ridge lines of the various crest portions, and the reverse 
surface of both filter materials bonded together by the application of a sealing 
adhesive along the edges of the undulating filter member and the application of 
an adhesive at several places along the ridge lines of the various trough 
- :po rtionsf^and^wherein the intero^^ 
lines of the crest portions and trough portions of the obverse surface and reverse 
surface of the filter materials ranges between 20 mm and 30 mm. 

(Working Example) 

FIG 1 and FIG 2 show a working example of the present utility model. A band- 
shaped flat filter member 11 and undulating filter member 12 are arranged so 
that they face each other, and edges of the obverse surface of the undulating 
filter member 12 (the surface facing the other member) are filled with a sealing 
adhesive 13 using an adhesive gun. At the same time, spots of a quickly drying 
adhesive 14 are applied at 20 mm to 30 mm intervals along the ridge of the crest 
portions excluding the sealed portion as the members are rolled up. The flat 
filter member 11 and the undulating filter member 12 are bonded to each other 
by the sealing adhesive 13 and the adhesive 14 applied along the ridge of the 
crest portions. 

The edges of the reverse surface of the bonded undulating filter member 12 or 
the surface opposite the one shown in FIG 2 are then filled with a sealing 
adhesive 13, and spots of a quickly drying adhesive 14 are applied at 20 mm to 
30 mm intervals along the ridge of the trough portions excluding the sealed 
portion. The integrated filter element is wound in scroll-like fashion around a 
center pipe 15 with one or both edges of the undulating filter member 12 sealed. 
The reverse surfaces of the flat filter member 1 1 and undulating filter member 12 
are sealed by the sealing adhesive 13 and the adhesive 14 on the ridge line of 
the trough portion to form a rolled-up filter element (e) of a certain diameter. 
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A support ring is placed on one edge of the filter element (e) and either another 
support ring or elastic packing is placed on the other edge before being housed 
in a cup-shaped container. 



FIG 3 is a g-raph-s^ between the 1 bonding 

positions of the quick drying adhesive 14 on the obverse and reverse surfaces of 
the flat filter member 11 and the undulating filter 12 and the buckling strength 
and longevity of the element. Here, curve A denotes the bucking strength and 
curve B denotes longevity. As for the buckling strength of the element, the 
bonding position interval is inversely proportional to the strength. At intervals of 
50 mm or less, there is a direct increase in strength. At 30 mm, the strength is 
120 kg, while at 50 mm as in the prior art, the strength is 60 kg. In other words, 
the increase in strength is two fold. At 20 mm, the strength is 165 kg or 2.7 times 
the strength at 50 mm. 

As for the longevity of the element, it sharply increases at intervals between 0 
mm and 20 mm but rises only gradually between 20 mm and 50 mm. At intervals 
above 50 mm, the longevity of the element hardly changes at all. 

The optimum value for the interval between bonding positions for the flat filter 
member 11 and the undulating filter member 12 was determined to range 
anywhere from 20 mm to 30 mm based on these consideration. 

Therefore, in the present utility model, the interval between bonding positions for 
the flat filter member 11 and the undulating filter member 12 can be set 
anywhere between 20 mm and 30 mm. 

(Effect of the Utility Model) 
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The present utility model provides a honeycomb-shaped filter element, wherein a 
flat filter member and an undulating filter member are wound around a center 
pipe in scroll-like fashion, the obverse surface of both filter materials bonded 
together by the application of a sealing adhesive along the edges of the 
undulating filter member and the application of an adhesive at several places 
- along-the-ndge iines of thB^ 
both filter materials bonded together by the application of a sealing adhesive 
along the edges of the undulating filter member and the application of an 
adhesive at several places along the ridge lines of the various trough portions, 
and wherein the interval between the bonding positions along the ridge lines of 
the crest portions and trough portions of the obverse surface and reverse 
surface of the filter materials ranges between 20 mm and 30 mm. As a result, 
the filter element has two to three times the buckling strength of filter elements of 
the prior art, and the element does not become warped in the middle, the 
bonded portions do not come apart, the filtering function does not decrease, and 
longevity is maintained even when placed inside a container, covered and 
fastened with clips. Therefore, the filter element is ideal for use in many different 
situations. 

4. Brief Explanation of the Drawings 

FIG 1 is a perspective view of the bonding of the flat filter member and the 
undulating filter member in the filter element of the present utility model. FIG 2 is 
a perspective view of the rolled-up filter element. FIG 3 is a graph of test results. 
FIG 4 (a) is a perspective view of the bonding of the flat filter member and the 
undulating filter member in a filter element of the prior art. FIG 4 (b) is a 
perspective view of a rolled-up filter element of the prior art. FIG 5 is a cross- 
sectional view of the filter element housed in its container. 

1 , 11 ... flat filter member 
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2, 12 ... undulating filter member 

3, 13 ... sealing adhesive 

4, 14 ... adhesive 

5, 15 ... center pipe 
e ... filter element 



Applicant: Tsuchiya Industrial Works, Ltd. 

Agent: Shinichi Sanada, Patent Attorney 

FIG 1 

1 1 ... flat filter member 

12 ... undulating filter member 

13 ... sealing adhesive 

14 ... adhesive 

FIG 2 

11 ... flat filter member 

12 ... undulating filter member 

13 ... sealing adhesive 

14 ... adhesive 

15 ... center pipe 
e ... filter element 

FIG 3 
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[horizontal axis] Bonding Position Interval 
[vertical axis] Buckling Strength 

FIG 5 

Applicant: Tsuchiya Industrial Works, Ltd. 

Agent: Shinichi Sanada, Patent Attorney 
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